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(54) PROBE AND METHOD FOR DETECTION OF NUCLEIC ACID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a material and a method for detection of a nucleic acid target sequence. 
SOLUTION: The invention employs an unlabeled signal primer comprising a 5*-side adapter sequence for detection 
of the nucleic acid target sequence. The detection system further comprises a reporter probe, the 3'-side end of 
which hybridizes to the complementary chain of the 5 -side adapter sequence of the signal primer to produce a 5- 
side overhang. Polymerase is used to fill in the overhang and synthesize the complement of the 5'-side overhang of 
the reporter probe. Synthesis of the reporter probe complementary chain is detected, either directly or indirectly, 
as an indication of the presence of the target. 
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Ii Titie of invgnlion 

PROBES AND METHODS FOR DETECTION OF i4UCLEIC ACZ05 

2. Claims 

1, A method for detecting 3 nucleic acid target sequence compn-jsing: 

a) hybridtziiig a signal primer axnprising an adapter sequence to ths target sequence, 
whereby a complemeift of the adap^ter sequence Is produced; 

b) hybridizing a reporter prebe oknprislng a reporter moksly to the complement of the 
adapter sequenoe, whereby a double-stranded reporter moiety is produeed, .stnd; 

c) dGtectfrig synthesis of the connplement of the nepcvter moiety as an indication of t^te 
presence of the tar\^ sequence. 

2. The method of Clalin 1 wherein the doublc-stranded reporter moiety is produced upon 
hybridization of the repoiter moiety to the complemeift of the adaciter sequence. 

3. The method of Claim 1 whenein the dout^-stranded reporter moiety is produced upon 
synthesis of a complement of the reporter moieiy. 

4. Tlie method of Claim l wherein tiie complement of ths adapter sequence is 
synthesized concurrentiy with target amplification. 

5. A method for detecting amplification 'of a target sequence comprising, in an 
simplification reaction: 

a) hybridizing a signal printer comprising an adapter sequence to the target sequence; 

b) extending the signal primer on the target sequence to produce m extension product; 

c) hybridizing an amplification primer to the extension product and extending the 
amptification primer to synthesize a complemcni of the adaptor sequence; 

d) hybridizing to die complement of the adapter sequence a reporter proba comprising a 
reporter moiety, whereby a double-stranded reporter moiety is produced; 

e) detecting the double-stranded leporter moiety as an indiciition of ampiification of the 
target sequence^ 
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6. ThQ method of Ciairti 5 wherein the double-SEranded reporter moiety is produced upon 
hybridizatton of the reporter moiely to the complement of the adapter sequence. 

7. A method for detecting a nucleic acid target sequence comprising: 

a) hybridi3:ing 3 signal primer comprising an adapter sequence bo the target sequence 
sudi that the adapter sequence produces a S' overhang; 

b) hybridising a complement of the adapter sequence by extension of the hybridized 
tai^et sequence; 

c) hybridi2;jiig a reporter prabe coiiiprising a reporter moiety to the complement of the 
adapter sequence, whereby a double-stranded reporter moiety Is produced, and; 

d) d^ecdiig the double-stranded reporter moSsby as an indication of the presence of the 
target sequence* 

8. The metiiod of O^lm 7 wherein the double-stranded reporter moiety is pixxluced upon 
hybridization of the reporter moiety to the complennent of the adapter sequence. 

9. A set of oligonucleotides for detecting a target sequence comprising: 

a) an unlabeled signal primer comprising a single ollgonudeotide having a 3' target 
binding se^u^ce ar^ a 5' adapter sequence, and; 

b) a reporter probe comprising a 5' reporter moiety and 3' sequence which Is 
substentially Identical to the adapter sequence. 

IQ. The set c3f ollgonudeotides of Claim 9 further comprising a second signial primer 
havmg an adapter sequence whicit Is substantidlly identical to an adapter sequence of o first signal 
primer. 

11. The set of oligonucleotides of Oaim 9 further comprising a second signal primer 
having an adapter sequence v^lch is drferent fiom an adapter sequence of a first signal primer. 



12. 



The set of ollgonudeotides of Claim 9 wiiereln tho re;iorter moiety Is labeled. 
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3r Petelleti Explanalion of the Irwention 

RELD OF TME INVEhHlON 

The Invention relates to materials and methods for detxting nucleic acid target sequencer 

BACKGs^OUND OF TS IE INVENTION 

Sequence-specific hybridization of labeled ofigoiiucleotlde probes has long been used as a 
means for detecting and identifying selected ni>deotlde sequences, and labeling of such probes with 
fluorescsnt labels has provided a relattveiy sensitive, nonradioactive means for fadlit^ng detection of 
probe fiyi«idization. Recently developed detection nraethuds employ the process of fluorescence 
energy transfer (FET) rather than direct detection of fluorescence Intensity for detection of probe 
hybridization. Fluorescence energy tiBrisfer occurs i^stwcen a donor fiuorophore and a querichar dye 
(which may or may not be a fluorophore) when the absorption specbum of one (the quencher) 
ovorlaps the omission specarum off the other (the donor) and the iwo dyes are In dose proximity. 
Dyes with these properties are referred to as donor/quencher dye pairs or energy transfer dye pairs. 
The exdted-state energy of the donor fluorophore is transferred by a resonance dlpole-lnduced dipole 
Interaction to the neighboring quencher. This results In quenching of donor fluorescence. In son>e 
cases. If tt« quencher (also refierrcsd to as an "acceptor") is albo a flu«ophore, the intensity of its 
fluorescence may be enhanced. The efficiency of energy transfer Is highly dependent on the distrmoe 
between the doiior and quencher, and equations predicting these relationships have been developed 
by Fttrster (194b. Ann, Phys, 2, 55-75). The distance between donor and quencher dyes at which 
energy transfer efRdency Is 50% Is referred to as the Fttrster distance (Kq). Other mechanisms of 
fluorescence quenching are also known including, for example, charge transfer and coliislonal 
quenching. In these cases the quencher may be a fluorescent dye but It need not be. Fluoresoenoe 
quenching meciianisms that are not based on FET typically do not require appreciable overlap 
between the absorption spectrum of the quencher and the emission specdrum of ttic donor 
fluorophore. 

Energy transfer and other m^hanisms which rely on the InteractlOit of two dyes In dose 
proximity to produce quenching dre an attractive means for detectinq or Identifying nudeotide 
sequences, as such assriys may be conducted In homogeneous fbmiats. ilomogeneous assay fbrm«its 
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are simpler than conventional probe hybridfzalion sssays wtilch rely an ctetection of the fluorcscance 
of a single flMorophore label, as heterogeneous a$ss^ generally require additional sUsps to separate 
hybridized label from free label. Typically, PET and reiaicd meihods have rellad u»Jon monitoring a 
change In the fluorascence properttes of one or both dye i^bels when they are brought toge^er by 
the hybhdizatlor of two complementary oligonucleotides. In this format, the change in fluorssconce 
properties nnay be nneasurod as a change in the amount of energy transfier or as a change in the 
amount of fluorescence queniihing, typically indicated as an increase in the fluorescence Intensity of 
one of the dyes. In this way, trie nucleotide sequence of interest may be detected without separation 
of unhybridl/ed and hybridized olrgoriuclcotkies. The hybndisatkki nuiy occur belMreen two separate 
complementary oIlQonucleotides, one of whkJi is labeled with the donor ffuorophore and one of whkii 
is labeled with the Quencher. In double-stranded fonn tiier^ is deorciased donor fluorcsconce 
(iicreased quenching) and/or Increased energy transfer as compared to the single-stranded 
oligonucleotides. Several formats for FET hybridization assays are reviewed in Aton^t^^pic DNA 
f^vbet r^dimies tl99>.. Acaaemlc Press, Inc., pgs. 311-352), AltemaOvely, the donor and quenciier 
may be linked to a single oligonucleodde such that there is a detectable diiference in the fluor^ence 
properties of one or both when the oligonucleotlde Is unhybridized vs. when it is hybridized to its 
complementary sequence. In this format, donor fluonescencs Is typically increased and energy 
transfer/quenching are decreased when the oligoriudaotide Is hybridized. For example, an 
ollgonudeodde labeled with donor and quencher dyes inay contain self<omplementary sequences 
that base-dair to fbm^ a hairpin which brings the two dyes Into dose spatial proximity where energy 
transfer and quenching can occur. Hybridisation of this ollgonudeolide to its complementary 
sequence m a second oUgonudeoUde disrupts the hairpin and incresics ths disiance liebMeen tha two 
dyes, thus reducing quenching. See Tyagi and Kramer (1996, N&tur^ matsch. 14, 303-308) and B. 
Bagwell, et al. (1994. Nvcl. Adds Res. ^2, 2424-2425; U,S. Patent No. 5,607,834). Homogeneous 
mi^ods employing enargy transfer or 6ther mechanisms of fluorescence quenching for detcctioii of 
nucleic add ampKficalion have also been desoibad. L G. Lae, et al. (1993. Nuc. Adds Res, 21, 
3761-3766) disdose a real-time detection method in which a doubly-labeled detector probe Is deavcd 
In a target amplificaiion'speciric manner during PGR. The detector probe Is hybridized dovmstream of 
the amplification primer so that the 5*-3* econudease activity of Taq polymerase digests the detedor 
probe, sfiaratlng two fluorescent dyes which form an ©ler^ iransfcr pair. Fluoresceiice intensity 
increase as the pn^ \t cleaved. 

Signal ^rtmers (somdjmes also rcfenned to as detector tuobes) which hybridize io the target 
sequence downstream of the hybrldlzatiofi site of the amjriifkatlon pnmers have been described for 
homogeneous detection of nuddc add ^mpllflcatlon (U.S. Patent No. ^,547,861 which is Incorporated 
hardn by refefoice). The signal primer is extsnded by the polymerase In a manner simlter to 
extension of the ampilflcadon primers. Betension of the amplification primer displaces the extension 
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product of the signal primer in a target ^ampiiflcation-dependent manner, producing a double-stranded 
se-Dondary ampliikation product which may te detected as an mdicatioii of target amplification. 
Bcamples of homogeneous detection methods for use with singte-strcinded signal primers are 
described tn U.S. Patent No. 5,550,025 (Incorporation of lipophilic dyes and restriction sites) and U.S. 
Patenl No. 5,593,867 (fluorescence polarization detection}. Mors recently signal primers have been 
adapted for detection of nucleic add targets using FET methods which employ unfbldirig of secondary 
stmetuies (e.g., U.S. Patent 5,691,145 and US S,928,d69). Partially singie-strarKled, partially double- 
stranded signal prinfiers labeled with donor/quancher dye pairs have also recently been described. 
For example, US 5,846,726 disclose siqnai primers with doiior/quenchfir dye pairs flanking a single- 
stranded rsstricdoii endonudease recognition site. In the presence of the target tite r^bictton site 
becomes doubl^i-stranded and deavable fay the reslrlcbon endonuclease. Cleavage sepprab^ the dye 
pair and decreases donor quenching. 

US Patent No. S,o66,336 describes use of a fluorescentty labeled hairpin on sn amplification 
primer in PGR* The 3' end of the halrplit primer hybridizas to the eompleiTient of a non-targsA 
sequence appended to the target by a second nrin^u In ihts system, the hairpin primer piays an 
integral part ii] ampllficalion of the target sequence and must he extondibie. In contrast, in tite 
present invention it Is not necessary for the reporter probe to be extendible, as it does not participate 
in amplification of the target sequence but generates signal in a separate seri^ of roaction steps 
which occur concorrcniiy with target amplifkatien. In further contrast, the signal primers of tiie 
invention hybridize to an internal sequence of the target (i.e., between the amplification primers), so 
that the signal generation resctioii detects a subsequence of the target, not the amplification product 
itself. 

Other fluorescence quenchlnq methods for detection of a target sequence employ cleavage of 
a restriction site produced Uy diract hybridization of a pr^ contaiiiing the singlc-strd>nded restriction 
site to the single-^nded ^rgeit Japanese Patent No. 930l!i439 B disdoses methods for measuring 
polynudeotides by hybridizing the single-stranded target to a single-sbranded pohmudeotide proS;3 
tagged with two labels which form an energy transfer pair. The doubte-strarjded hybrid is cleaved 
between the labels by a nesbiction enzyme and fluorescence of one of the labels is measured. A 
disadvantage of this meltiod is that the resiriction site In tiie -irobe must also be present in the target 
sequence being detected. 5. S. Ghosh, et al. (1994. rVue^. Adds Res. 22, 3155-31:il9) de5cril>e 
restriction enzyme catalyzed cleavage of fluorophore-iabeled oligonudeotides which are anafyzad 
using fluorescence resonaiKie energy transit* In these assays, the complementary oligonucleotides 
are hybridiiied to produce the doubie-straixled restriction site, with one of the fluorescent labels 
llnkad to each of the two strands. 
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SUMMARY OF THE INVENTION 

The present invention employs a signal primer for detection of nucleic aeid target sequence 
amMltncation. The signal primer of the invention Is similar in structure to the signal primer ciesaibed 
in US Patent No. 5,547^1 (wliidi is inoorporated reltonce herein) but it Is unlabeled. The 
detectloit system further comprises a labeled reporter probe, ths end of which hybridizes to the 
coinptement of the 5' tail sequence of the signal prin^ to produce a 5' overhang, The region of the 
reporter probe which forms the 5' overhsinq (the reporter moiety) comprises a structure or sequer^ 
which Is labeled in ^ nuinner which permits detection of synthesis of the complement of the overhaiig. 
Preferably, the reporter moiety is fluoras^tly labeled such that fluorescence Is quenched prior to 
axbension of the signal primer and synthesis of a complementary strsrnd. The presence of the 
coinplefnent of the reporter moiety, rendering it double-stranded, reduces fluorescence quenching 
directly dnd/or allows a subsequent reaction to tatce pl^ to reduce quenching. In either mechanism, 
the complement of the labeled structure or sequence leads to an Increased distance between the dyes* 
An associated increass in donor ftuorescence or a change in anothi^r fluorescence parameter 
associated with decreased nuorescence quenching can be detected as an irtdication of amplincatioii of 
the target sequence. 

The 5' tall sequence of the signal primer comprises a sequence whidi does not hybridize to 
the ^rget (the adapter sequence). The adapter sequence may be selected such that it is the same in 
a variety of signal prinvers which have different 3' target binding sequences (i.e., a ^'universal" i^' tail 
sequence). This allows a single reporter probe sequence to be used for detection of <ny desired 
target sequence, which is an advantage In that synthesis of the repotter probe is more complex due 
to the labeling. Kirther, the inveribon simplifies the synthesis of the target-^pscific signal nrtnr>er. .As 
the signal primer i§^ not labeled, signat primers with different target binding sequences specific fbr 
diffiensnt targets may be mors easily and efficiently synthesized. 

DESCIUFnON Oi' VtS^ DRAWINGS 

Fig. lA illustrates deisction of a nucleic add target sequence In a Strsind Displacement 
Amplification (SDA) r^lon according to the method of tha Invention. Fig. IB illustrates tSie 
additional resctloh steps which may occur when the fluoiescefitty laureled sequence in the reporter 
probe is a nidcable REi^. 

Rg. 2 tllusbstes the fesuits of Example 1. 

Fig. 3A and Fig. 3B Hlusb^ate the resutfcs of Example 2. 
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D^^fTAII^D DESOUPTIOK OF THi INVENTION 

Certain berms used herein am c^ned as follows: 

An ampliltetiw primer is a primer tor amplitkatton of a target sequence by prinfier actension. 
For SDA, the 3' end of the amplificaUon primer (the target binding sequence) hytMidizes at the ^' end 
of the target sequence. The amplrficatlon primer comprises a reoognition site fbr a restriction 
findonuclesse near its 5' end. The recognition site is fbr a restrictlori endonucteass which will deave 
one strsnd of 3 DMA dupbx when tho reoognition site is htsmimodified ("nicking"), as described in US 
Patent No. 5,455,166^ US Patent No. 5,270,184 and e» 0 684 315. As no special sequences or 
structures are required to drive the amplification reaction, amplification primers for PCK may consist 
only of target binding sequences. Amplification primers fbr 3SR and NASBA, in contrast comprise an 
RNA polymenase promotar near the 5' end. The promoter Is appended to the target sequence and 
serves to drive tite amplification reaction tiy directing traiiischption of multiple RNA copies of the 
iarget 

Extension products are nucleic acids which comprise a primer or a portion of d primsr and a 
new^ synthesized strand which is the compiemerit of the sequence downstream of the primer binding 
slia. Extension arodijcts result from hybridisation of a primer to a template containing a 
complementary sequence and extension of tlie primer by |X)lymerase using the template. 

The terms target or target sequence refer lo nudeic add sequences to be amplified or 
detected. These indude the original nucleic add sequence to be amplified, lis complementary second 
strand and either stiand of a copy of the original sequence which is produced by replication or 
amplification. A target sequence may also be referrsd to ds a tempiaia fbr e)denslon of hybridized 
pHlmers. 

A signal printer according to the present invention comprises a 3' tsirgst binding sequence 
which hybridlz^^ to a oomplemeniary ^uence in the target and further comprises a 5' tail Mquance 
which is not compMtmentary to the target (the adapter sequence). The adapter sequence is selected 
such that ils complementary sequence will hybridize to ttis 3' end of tiie reporter probe described 
below. In some embodiments of the invention the adapter sequence is selected such that Its 
Gomplementarv sequence binds to both the 3* end of the reporter probe and t9 a sequenoi within the 
reporter moiety of the reporter probe, as described below. In pnsftanred embodiments of trie 
invention, the signal primer dees not comprise a detectable l^bet. 

A reporter probe according to the pr»nt invention comprises a label which is preferably at 
least one donor/quencher dye pair, i.e,, a fluorescent donor dye and a quencher for Ihe donor 
ftuotor^re. The label is linked to a sequeixe or sbructure In the reporter probe (the reporter moi^) 
which dees not hybridize dlrecliy Id the target sequence. The scquenco of the reporter probe 3' to tiie 
reporter nroi^ is selected bo hybridize to the comptament of the signal primer adapter sequence. In 
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general, \he 3' end of the reporter urabs do^ not contain seQuences with any significant 
complementarity to the target sequence. In sonne Instances, however, the reporter probe may 
contain the sequence that hybrldizos to the adapter annplement and another short sequence at th^ 3* 
and that hybrid!?:es to a short segment of the tangist compteanc^L In this case, the negion of target 
complementarity is not large enough to permit significant hybridization without concurrent 
hybridization of the ada-Aer^^p^dfic region of the r^rter probe. The label of the reporter probe is 
detected as an indication of the presence of a complement of the reporter moiety which renders it 
doublerstranded, thereby Indicating the presence of or the amplification of the targ^ The 3' terminus 
of tha reporter probe may be capped to prevent extensfon by polymergse or It nay be extendible. 
Capping may enhance performance by reducing background signal and the nonproductive 
consumption of roagents In spurious side-reactions resulting from the fbrmatlon of primer dimers and 
other errant priming events. 

Any nuctsic add s&^usnce or stnictuns whidt can be labeled such that the presence of Its 
complement, gonsratsd according to tiie methods of the Invention, indicates the presence of the 
target sequence can serve as the reporter moiety of tiie reporter probe. Preferably, the reporter 
moiety is labeled with a donor/quencher dye pair such that donor fluorescence is quenchod prior to 
detection of a target and such that quenching of donor fkiorescence is reduced as an indication of the 
presence of the target. The reporter moiety may be a secondary sbructure at the 5' end of the 
rsporter probe, such as a stem-loop (or hairpin) as d^ribed in US Patent No, 5,928,869 or a G- 
quartet as described in US Patent No. US 5,691,145. The secondary structure is labeled such tiiat the 
donor and qusndisr are in dose proximity when the secondary structure is folded, resulting in 
quenching of donor fluorescence. In the presence of laig^C the secondary structure is unfolded in a 
targ^-dependent primer extension reaction so tiiat ti<e distance b^een the donor and quencher is 
Increased. This decreases quenching and produce sn increase in donor fluor^cence which can be 
debacbed as an Indication of the presence of the target saquenca. Afcamatively, the reporter maififcy 
may be a single-stranded sequetce at the 5' end cftiie r^rtsr probe whkh is labeled with the 
donor and quencher in sufficientiy close proximity to produce quenching and whteh coniaing a single- 
stranded restriction endonudease recognition site (RERS) ds described in US Patent No. 5,846,726 
and US Patent No. 5,919,030. In the single-stranded reporter probe, «ic RERS is not deavable. 
However, in the presence of taiiget, the single-stranded RERS is converted to douWe-stranded form in 
a target-dependeiit primer extension reaction and thereby ijscomes cleavable. Treatment with tiie 
appropriate resbiction endanudease cleaves the i^RS bebwen the two dyes, separating them into 
separate nudeic add foments. The associated Incre^ in distance between the dy^ results In 
reduced quenching of donor fluoresKnce which can be dstected as an Indication of Itie presence of 
the target sequence. In a further embodlnf»ent, an RERS reporter moiely may be rendered nickable in 
the larget-dcpendent primer extension reaction, as taught In US Paiant No. S,S45,726 and US Patent 
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No. 5,919j&30. In this embodimefit, when the RB^ Is nendcred double-strand6i;t the restriction 
cndonuclease nicks strand to which the donor and quencher are linloed. Polymerase extends from 
the nick, displacing from the reporter probe a single-stranded fragment linked to one of tiie dyes, 
rhis also increases the distance b^Aveen the donor «ind quencher ^nd results in an Increase in donor 
fluorescence due to decrease quenching. 

One embodiment of the ifiethod of the invention as applied lo SDA is lllustratBd schematically 
in Rg. lA. The initial 5ts|£ of the reaction correspond to the signal prliner ngactton desaibed In US 
PaLsnt No. 5,547,361* A signal primer having a 3' target binding sequence (B) aiid a 
nonccmpiementdtry 5' tail (A) hybridizes to the target downsitream from an ampiiflcatton primer (50 
CStep xy As Illustrated, the entire hybridization site of the signal primer is downstream fnm the 
hybridization sits of the amplincation primer. However, ihe hybrldiz^itkMi sites of the signal primer 
and the «implifk3tkxi primer on ^e target may also partially overlap (tyiiically only by several 
nulceoiid^) without significantly afT^ng the methods of the invention. As used herein, the Icrm 
"downstream from** with respect to the hybrkfizatlon slles of the signal primer and the ampHricatk)n 
primer on the target is intendod to encompass iionoverlapping and partially ovartapping sites in the 
target Fallowing hybridizatkm to Lhe target, the amplincation primer and the signal primer are 
simultaneously exteiided on the target sequence, and sxtension of the ampllflcatkm primer displaces 
the slngle^randed signal primer extension product CStep The second amplification primer (Sz) 
hybHdi2es U> the signal primer 3djensk>n product (Step 3) and both the signal primer extenston 
pnxiuct and the ampllflcatton primor are extended to produce a double-stranded secondary 
amplification product with a hemlmodified RERS at one and (Step 4). In SDA, nkMiig of the 
unmodified Si strand of Ihe RERS (shown as an anow in Step 4) and displacement of the strand 
downstream from the nick produces a slngie-^branded oHgonudeotkie which comprises tiie 
complement of the signal primer (Step 5}. The oomplemeni of tiie signal primer and the double- 
sbranded secondary amplifkatton product are produced only when the taiget bs present and amplified, 
rhey may therefore be dsfcected as an lndk:aiion of target ampliflcstkm. 

In the defcatitton method taught In US Patent No. 5,547^1, the double-sfrandsd secondary 
ampiifk:atipn product is detected. In contrast, the present invention detects the single-stranded 
odgonudeOMe which Is displaced frorn the double-fitranded seoondary ampimcatton product after 
niddnQ. As this oligonucleotide comprises the complement of the signal primer, the 3' end of the 
reporter probe hybridizes to it (Stap 6). The 5' and of the reporter piobe, containing the labeled 
structure: or sequenoe, forms an overiiang with two re c used 3' ends which ^ appropriate substrates 
for poiymerase. If ths reporter probe is not capped to prevent eKtension, both the reporiser probe 
and the single-stianded oiigonudeotMe ^re extended to produce a completely double-strand^ 
molecule (Step 7). If the naporber probe is not extendible, only the recessed 3' end of the single- 
stranded oligonud^bde (which a>mpHses the complement of the signal phrner) is extended and the 
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product is partially singlc-stranded aruJ parttalty <k>uble-strditdcd. In either case, the sequence 
coinpteinentary to the labeled structure or sequence tn tiie reporter probe Is synthesized, rendering it 
double-stranded. r'Ig. lA exemplifies the Invention using a hairpin reporter moiety labeled with a 
donor/quencher dye pair such that donor fluorespenoe is quenched. It witi be apprecldted from this 
sxdmple that it may noi be necessary for the reporter moiety to be rendered entirsly double-stranded 
to be detected. For example, 9 partial complement of the hairpin structure C4n be sufficient to keep 
the arms of the stein from ItyUridizing to each other. As u$ed hensin, "doubie-stranded reporter 
moiely" is intended to encompass both fully and partially double-stranded reporter moieties provided 
they are suffidaitty double-stranded to render the reporter moiety detectable. When the reporter 
moiely is rendered double-stranded in the primer extension reaction, the hairpin is uiMded. Upon 
unfolding, the two dyes become sulTlciently spiitl^lly separated to reduce or dlm'mate quenching of 
donor fluorescence by the quencher, the resulting increase in donor fluorescence, or a change in 
another fluorescence paramet3er associated with a change in fluorescence quenching (such as 
fluorescence lifetinne, fluorescence poiarteatlon or a change In emission of tSie quoncher/acoeptor dye), 
may be detected as an indication of amr>llf1cation of the target sequence. In addition, as illustrated in 
Rg. I A, multiple re|)oiter moieties inay be combined in a single reporter probe, for examule a labeled 
hairpin inay comprise a single-stranded RERS in the single^randed "^ioop.* In this embodiment 
synthesis of the complement of the reporter moiety not only unfolds the hairpin to produce an 
increase In fluorescence, the RBIS concurrently becoiTies deavable or nickable, generally producing 
an additional fluorescenige increase. 

AS depicted in Tig. lA, the folded reporter moiety (e.g., a hairpin) of the reporter probe does 
not hybridize to the complement of the adapter sequence. However, the ddapler sequence may Ue 
selected so that its complementary sequence will hybridize to all or part of a foMed reporter moiety of 
Ihe reporter probe. In this case, hybridization alone will unfbid or partially unfold the reporter moiety 
producing signal without the need for polymerase-catalyzed extension fbliowing Siybridlzatlon. The 
folded nsperter moiety In tliis ernbodiment may compriso all or part of the reporter probe sequence. 
In $n example of such an embodiment, the reporter probe may be a molecular beacon as described 
by TyagI and Kramer, sup/B, in which the loop of the beacon hairpin comprises or part of the 
adapter sequence. As the complement oT the adapter sequence is synthesized during target 
ampllflcaiion, it binds to the molecular beacxM and unfDids the structure, producing increasod 
fluonescence. In another ernbodiment the reporter probe contains a single-stranded sequence 3' to 
the folded reporter moiety sucit that both the single-stranded sequence and all or part of the fold^ 
reporter moiety hybridize to the soquencs complsmentary to the adapter sequence as it is produced 
during amplification. 

In dther alternative embodiments, other reporter moieiies may be ^bstituted in the reaction 
scheme shown in Fig. lA. r-ar acamplc, ofchar folded nudeic acid structur^:^ such as G-quartets may 
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be substituted and unfolded in b similar taroet-dqpendent manner to reduce fluoresisence quenching. 
Altemativd/, a specialized linear sequence may be used as ttic reporter moiety, for example an REUS. 
When an RERS is used as the reporter moigty the donor and quencher are linked Hdnking the 
deavage site so that whi^ iJie RERS is rendered doublenstrand^ and d^vod in a target-dependent 
manner the two dyes are separated onfcp separate mideic add fragments (Step 8« Fig. lA). ITi^ 
alternative secondary sb-udures may also be combined with spedali/ed sequences, such as ^n RERS 
in a G-quartst. The R0R5 iriay alternatively be r&idered nickabia rather than cleavable in its double- 
stranded form. This is a particularly suitable embodiment for use in SDA, as incorporation of modified 
nucleotides and production of nid^ble RERS'5 are an Integral part cif the ampllfkiation neadjon. 
Generation of a nickable RERS in tlie reporter probe adds some additional side reactions to the 
roaction scheme <3f Fig. lA (shown in Fig. IB). Fig. IB illustrates the reaction if the RERS of the 
double-stranded molecule illustrated in Step / of Tig. lA is nicked rpither than cleaved. Referring to 
Fig. IBr as polymerase extends from the nicic two products are produced: t^e double-stranded 
molecule i» regei<erated (ikjw carrying only one of the two dyes) and the singls-stranded molecule 
downstream from the nick is displaced (Step 9, carrying the other of the two dyss). The double- 
stranded molecule can be renlcloed with displacement of additional single-^trand^d molecules and the 
displaced singie-sbanded molecules hybridize ta an amplification primer (Step 10} and be extended to 
produce a nickable ROIS In a fully double-stranded molecMie (Slaps 11 and 12). Further nicking and 
displacemerd produces sirigle-strartded molecules with a partial RERS derived from the previous 
reporter probe at one end ^nd no label &ks^ 13). This hybrktlzes to a new reporter probe (Step 14) 
and tiie recessed end becomes extendible as the hairpin breathes and allows the partial RERS to 
hybridize. FllliAg-4n of tlie rece»Kl end renders the RERS nktoble (Step 15) and the displaced 
singte-strandod molecuie re-enters the reaction and the cycle repe^. This amplifies the signal 
initially product from ii single signal primerAarget interaction by means of a separate read^ton 
occurring Independently of any fiirther target ampliflcailon. 

3n general, the length of the sequenoes Invohied In intermoleaildr base-pairing between t!ie 
complement of the adapter sequence of the signal primer and the reporter prdbe te not critical, i-or 
ih3 signal primer, fKHwever, it has been oi4Served that in general the T,n of the target binding 
sequence has a gneaUsr influence on ass^ efficiency and that kmger target blncfing sequences 
generally pioduoe more fluorescent signal In the assay. This may be due to the competition between 
the signal primer and the extension product of the upstream amplification priiner fbr hybridlzatioii to 
the target sequence. The approprlalc length for the signal prin^r and the reporter probe Is 
determined by the number of nucleoUdas required fbr steUe base-pairing to maintain a paitlally 
double-sb^nded nrwiecule under tha selected reaction condiyons and Is within tiie ordinary skill in the 
art. For convenience, the seqmeiices involvod in base-pairing are typicaHy between about 8 and 75 
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nuctaotides in length. The maximum length is limKad onJy by practical concerns such as the ease and 
cfndency of oligonucteotide synthesis and recover/. 

Selection of the appropri^ concer itrattoiis of signal primer and rq)orter profca in the reaction 
Is also within the ordtnary skill in the art. ProferaWy tSie concentration of signal primer and reporter 
probe is relatively high and the concentration of uestream amplification primer is roiatively low, as 
titts generally provides higher fluorescent signal generation In the reaction. 

A second signal primer wlilch hybridizes to tt« second, comptementary strand of a double- 
stranded target sequence may optionally be included in the reaction provided that the first and 
second signaf primers do not hybridize to each other. The second signal primer hybridizes to the 
second strand of the target sequsnce downstream of the second dmpiiflcation primer and is attended 
and dispiaoed by extension of the second ampllficstidn primer. The second signal primer extension 
product is rendered double-Stranded by hybridization and sxten^on of the first amplification primer. 
Generation of the double-sbanded labeled structure or sequence and separation of the dye rair 
proceed as for the first strand of the target sequence tlie second signal primer preferably comprises 
the Sdme 5' adapter sequence as the first signal primer to allow <letiection of the products of 
ampllficaiion of both target strands with a single reporter probe. 

In addition, multiple signal primers per strand of target m*ty be employed if desired, each 
hybridizing to ihe target sequence downsb«am of the other on the same strand, with all signal 
primers being hybridized downstream of the ampkification primer. In this manner, each signal primer 
is displaced by extension of the upsiLroam detector nucleic acid and the most 5" signal primer is 
displ^iced by ^ ampiification primer* Use of multiple signal primers has the advantage of Increasing 
or amplifying the stgnal generaied per targd; viriih an Incnaase In sensitivity of the assay. Again, it is 
pi^crable, but not necessary^, that all of the signal primers comprise the sume 5' adautBr ssquenoe to 
allow detection of all fiaactlon products using a single reporter probe. 

Multiple signal primers may al^ be used to simultaneously detect a plurality of different 
targ^ sequences. In this casa, the 5' adapter sequences of the signal primers are preferably different 
for each target to be d^teciad. By labeling reporter probes specific for the 5* ddapber sequence of 
each targei-speclflc signal primer with donor/quencher dye pairs which are distinguishable, the 
presence of each target may be determined by detecting changes in the extent of fluorescence 
quenching in the rcqxMter prds& directed to each targ^. This ssmbodiment of the invention is 
particularly useful for detedson of single nucleotide sequence variations such as are associated with 
certain disease slates and conditions. Hie target binding sequence of each signal printer may be 
selected to be spedflc for a specific sequence variant of ihe target Only those signal primers which 
comprise the correct target bhtding sequence for hybridlz^lon to the target will hybridue, be 
extended and result In a complement of the adapter sequent^ being produced. The reporter probe 
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specific for that adapter s^ueiicci complement wiW then produce a signal indicating which sequence 
varlant(s) is/are present by virtue of its distinguishing label. 

AltBrnayvsky, for separate assay of multtpie diff^ent targets, Uie same 5' adapter sequence 
may t» used in signal Ltrimeis directed to tiie multiple difTerent target scquencss. Specifklty for the 
different target sequences is conferred by varying the 3' target binding sequence of the signal primer, 
rhis appn^jh not only simpliries tlie design ^nd synthesis of signal primers, it allows the same 
reporter prolse to be used U> detect any desired target sequence. Commercially, this ha^ the 
advantage mat production of only a single nsporter probe is nooessdiy Id produce assay systems for a 
variety of targets, thus lowering production costs and simplifying ihe development of assays for new 
targsts. Further, synthesis of the various signal -irinners is simplified and less ocnensivs because they 
do not require labeling. 

It will be iiippaieni that. In addition to SD^, the signal primers of the inventioik may be 
adapted for use in other tinner extjension ampliflcstlon methods (e.g., PCR, 3SR, TMA or NASBA)* 
For exampie, the methods may be adapted fbr use in PCR tiy substituting PGR ampimeatlon primers 
and employing a strand disptecing DNA polymerase which lacls 3' exonudease activity (e.g.. 
Sequencing Grade Taq fmm Promega or exo' Vent or exo' Deep Vent from New England BioLabs) in 
ihe PCR. The signal primers hybridize to the targst downstream tx^ die PCK amplification primers. 
They are extended, displaced from the target and reiidered ctouble-^nded sssentiaily as described 
for SDA. The single-stranded oligonucleotide eomprlsino the complement of the signal primer 5' 
adapter sequence is generated by denaturing the double-stranded secondary ampliflcatlon product, 
followed by hybridiatlon of the reporter probe and «xrfynwriise extssnsion to synthesize the 
complementaiy stritnd of the l^tbeled reporter moiety in the reporter probe As in SiM systsms, 
synth^is of the axnplementar/ strand either directly or indirectly providas a change in the proximity 
of donor and quencher dyes and changes tiie degree of fluorsscsnoe quenching. An associated 
change in a fluorscence iiar^meter, such as intensity, serves as an indication oT target amplincation. 

For adaptation of the Inventive mrthods to 3SR, TMA or NASBA, a S*-^3* exonuclease 
deficient reverse transcriptase with strand displacing activity Is employed, with hybrldizatlor of the 
signal primer to the RNA target downstream of ^n simplification primer. In a reaction scheii^e similar 
to that pneviously described, the hybridized signal primer Is 1} extended, and 2) displaced by 
extsnsion of the upsbneam amplification primer. The dispiaoed signal primer extension product is then 
made entirely double-stranded by hybridization and extension of the second amplificatioii primer 
which contains an RNA polymerase promoter. The promoiar sequence, which Is located on the 5" tail 
of the second amplification iwimsr. Is made double-stranded by odsnsion of the 3' end the siqniil 
primer extension product f^rom the douWe-striinded promoter, RNA polymerase generates RNA 
copies complementary to the signal primer extension product The 3' end of each RNA copy contains 
a seQuenoe complemsntan^ to the adapter sequence of the signal primer. This sequence then 
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hybridizes to a compiementaiv region of the repoitier proi)e. If tiie reporter probe Is sxtendii^le, 
revise trari€x:rlptaEe wiir extend the 3' end of the probe upon the i04A template to produce a reporter 
probe extension product RNase H will then degrade the RNA strand of this heteroduplex, freeing the 
FCportser probe actension product to hybridize with the second amplification prifn3r containing the 
pnxnoter sequence. Conversion of ihe promoter saquatce to the double-stranded form will initiate a 
new round of RNA syndics, ytdding products that are complsment^ry to the reporter probe 
€u(tensipn product, indiiding tite full reporter moiety ^uence. Hybridization of reporter probes Xd 
thsse RNA targets will cause the reporter moiety to unfold, producing signal as donor and quencher 
dyss are separated and quenching is reduced. lx\ addition, the reporter probes will be extended upon 
the RNA target as described above and the cycle will be rensated. 

If the rapofter probes are not extendible (c^ppad) the adapter sequence of the signal primer 
must be selected lo contain saquences such that the complement of the adapter sequence will 
hybridize to ths reportsr moiety of the reporter probe. The reacUon will prooeed as descHbed above, 
;9«jept that ihe caiiped ropoiter probes wHl not be extended and the RNA complements of the signal 
primer extsnslon product will hybridize to the capped reporter probe (including ihe reporter moiety). 
Signal will be produced as Che reporter moiety unfolds and quenching of donor nuoresoence is 
rellevied during hybridization. 

For reduced background, it is prefsrred that the signal primets of the invention be used as 
described above, with the signal primer extension product being separated from the target sequence 
by dIsplaoeiDent due to extension of the upstream amplification primer. However, it will be apparent 
thai ihe amplificatkm proners known for use In the various nudeic add ^mplifkBtion reactions may 
themselves be used for hybrUization of the reporter probe if the primers contain appropriate adapter 
sequences. In this embodiment, the adapter sequence of an SDA primer is located between the 
nickable rostricboii endonudease site that driv^ SDA snd the target binding 5equ^c€i. SDA with this 
primer wiH produce an amplified product that contains at its 3' end a sequence complemeiikary to the 
reporter probe. Binding of the reporter probe to this complementary sequence wrfil produce signal as 
descm)ed above. F=br PCR and NASOA ttie amplinratioii primers are nrnxJifled by addition of a 
nonoomulemcnlary 5" tail as described above for the signal primer. In the case of NAS6A, the primer 
laddng ^ RNA polymerase promoter Is the primer modified vvltii the 5* adaptsr sequence. During 
PCR and NAS3A, complements of ths adapter-containing primer extension products are produced as 
described above for the signal primers. These complemefrtary sequences arc made single-stranded 
either by heat deoaturation (PCR) or enzymatic digestion of RNA teinptats (RNase H in NA&iA), and 
the single-sbanded complement then binds to reporter probe as described above fbr signal primers. 
Tiie use of arnpHikation primers as signal pkimsrs eliminates the need for the additk>ndl signal urlrr^sr 
in the reaction, but because badoground may be higher In this emijodiment the sensitivity of the 
assay may be decreased. 



(32) B2 002-45192 (P2002-4 5192A) 



In other aficrnatlve anbodlments, the sig[>al primers of trie irtventlon may be used in non- 
amplification based asiay fbrmats te> detect target sequences. In a first non-target amplificatian 
embodiment, the 3* siiiigle'Strandsd target binding soquence of ^e siqnal primsr hybrlcii/es to the 3' 
end of tiie target sequence such that the 5' dddpter sequence forms a 5' overhang. Tfie target 
sequence functions as a primer for syrfthesis of a strand complementary to the sigrtai primer using a 
pofymerase to aebend the target sequence using the 5' overtvtng as a template. If the target binding 
sequence of the signal primer hybridizes to only a porUon of the target sequence, tiie target sequence 
also forms a 5' overhang and the signal primer may be similarly extended usiiig the 5* overhang of 
the target as a template. .Aitemativelyr tha signal primer may ^ non-extendlbte as synthesis of a 
copy of the target sequence is not required in this embodimeiit of tlie Invention. In either case, the 
coinplement of the adapter sequence of the signal prinner Is synthesized. Upon separation of the two 
strands, the complement of the sigital primer ndapter sequence in the target will hybridize tD the 3' 
end of the reporter probe, rendering the labeled reportier moiety double-stranded upon polymerase 
extension of the recessed 3' end of the adapter sequence complenittiit An advantage of this 
embodiment over the re^on described in US Pdtent No. 5,36G,336 ts that use of the overhang 
allows synthesis of the oomplem€!nt of the adapter sequence in a single extension step rather than 
two. That is, tiie complement of the adapter sequence is appended directly io the original target* 
thus allowing target detection without requiring amplification. In a second preferred non-target 
amptlfKraiion embodiment of the invention the sicinai primer is hybridizod to an internal sequence of 
ihe target with an additionat primer hyt»idi7ied upstream to dispkace it (commonly referred to as a 
""bumper^ primer). The signal ■)rlmer and bumper primer are esdsnded such tliat the signal primer 
extension product is displaced from the target sequeitce. A second pair of primers ars hybridi^ied to 
the extension *iroduct aixl extended such that the downstream primer extension product contains the 
complement of the adapter sequence and is displaced from the signal primer extension product uy 
extension of its bumper primer. The reporter probe hybridises to the complement of the adapter 
sequence and the adapter sequence m extanded as described herein to syrith^slze the compiennCTt of 
Ihe reporter moiety. Because this is an isottiermai reaction which depends on strand displacement to 
separate comptementaiy strands, extension of the first bumper primer renders the target double- 
stranded and unable to participate in any further reaction steps. Although a copy Is geiierated and 
displaced, this Is not considered target amplification because the copy represents a subsequence of 
the original target which is detected as an Indk^tion of the pr^enoe of the tar9rt and only one copy 
of the subsequence is generated per original target sequence. 

Tiie foregoing disclosure primarily relabs to preferred embodlnnents In which the reporter 
moiely is labeled with a fluoresoent donor/quencher dye pair and synthesis of the compiement of tite 
reporter moi«y is deiected by an Increase in fluorescence. Titis label system allows synthesis of the 
complemeitt to be detected in re^l-Ume and/or in a homogeneous assay (i.e./ without separation of 



(33) B2 002-45192 (P2002-4 5192A) 



the label prior to diction). However, other babels useful In the hivention will be apparent to titckse 
sklied In the art For example, « single fluorescent label may be employed on the ri^)orter moiety 
with detection of a change In fluorescence polarization In the presence oT the compfement of the 
reporter moiety (see US Patent No. 5,593,867). Non-tluorascent lab^s are also useful. For example, 
trie reporter moiety may be labeled wiLh a lipophilic dye and contain a restriction site whidi Is deaved 
In the presence of Ihe comptemerrt of the reporter moi^ (see US Patent No. 5,5EK),025). 
Altematlvdy, the reporter pnabe may be radiolabelei^ and the products resulting from synthesis of 
the comulement ef ihe reporter moi^ may ba resolvad by etectrophoresls and visualized by 
autoradiography. Immunological labels may also be cmployad. A reporter probe labelad with a 
hapten can be dstected after synthesis of the oomplemant of the leporter moiety by flr^ removing 
unreacted rsporter probe (for 3xamMie by ddspter-^pecifk: capture on a solid phase] ^nd then 
delaaing the hapten label on the reacted reporter proUe MSin^ standard chenryiumlnescent or 
cotorimetric ELISAs. A blotin label may be substituted for the hapten and delected using mediods 
known in the art 

The label indicating the preser^ce of the complement of the reporter moiety may be deiected 
at a selected endpolnt In tl^c reaction. However, because oligonudeotides with Increased dtetanoe 
between the donor and the quencher ars produced concurrently with hybridiTation and primer 
extension, ihe label may also be monitored as the reaction is occufring, i.e., in "real^tkne". This 
honfK)geneous, real-tln>e assay format can be used lo pn^lds semi-quantit«itive or quantitative 
information about the Initial amount of target pretient For example, tSte rate at which the idbd (e.g., 
fluorescence Intensity) changes during the reaction (either as part of target anfipliflcation or In non- 
amplincatlon detection nnethods} is an indication of Initial target levels. As a result, when more initial 
copies of the tar^ sequence are t^resent, the tebei more rapidiy reaches a seiacted threshold value 
(i.e., Sorter tinne to posibvity). In dddibon, the raie of change in ihe label during the course the 
reaction Is more rapid in sanrtples containing higher inWal amounts of target thitn in samiiles 
containing lower initial amounts of target. These or other measuremerfts as are known In the art may 
be made as an indication of the presence of target or as an indicatton of target ampiifkatiDn. The 
initial amount of target is typtcally determined by comparison of the ecperimental results t9 results for 
known amounts of target. 

Many dcmor/qnencher dye pairs known In the art are useful In iirererred embodiments of the 
present Invention. These Include, for example, fluorescein isothiocyanate 

(FlTC)/tetrameihylrhodafrtne isothiocyanate CTRITC), Frrc/Texas Ited^ , (Molecular Probes), FrTQN- 
hydroxysucdnlmklyl X-pyrenebutyrate (PY^), RTCVeosin Isathlocydnate (ETTC), N- 
hydroxysucdnimidyl 1-pyrenesulfbnate (PYS)/FITC, ;ITCyRhodamlne X, FrrC/tetram^hylrhcdamine 
(TAMRA), and others. The selection of a iMitteuliir donor/quencher pair Is not critkal. For energy 
transfier querichsig mechanisms it is only necessary that ihe emisson wavelengths of the donor 



(34) 12 002-45192 (P2002-4 5192A) 



fluorophore overlap ths excitation wavetengths of the quencher, Lc, there must be suffident spectral 
overlap between the two dye» to allow efflclent energy trsnsfier, charge transfer or fluorscence 
quenching, P-(dlr7iethyl amlnopheiiylaTO) benzoic add (DABCYL) is a non-fluorescent quencher dye 
which effacdvely quanches flluon^eence from an adjacsnt fluorophore, e.g., fluorescein or 5-(2'- 
aminoethyl) aminonaphthalene (ODANS). Certain donor/quencher pairs are examplified above and tn 
Uie IbllowiAg -ixaniples, however, others will be apparsni to those skilled In the art and arc also 
useful In the inventioii. Any dye uair which produces fluonesoence quenching In the reporter prob^ 
of the invention are suitable for use In the methods of the Inventton, regardless of the jnechanlsm uy 
which quenchiitg occurs. Temninal and intemai labehng methods are also known In the art and may 
be lOuUnely used to link the donor and quencher dyi» at their respective sites in the reporter probe. 

EXmMPUE 1 

strand CHsplacemont Amplification ructions containing signal primers according to the 
invention wei« run essentially as described in US Patent No. 5,547,861 fbr deticdon of a synthetic 
target sequence. A first reaction contained 10^ copies of the taigei sequence, SDA ampiificetion 
primers appropriate for amplification of the synihedc target sequance, 100 nm of a signal primer 
according to tiie invention comprising a targst binding soquencs spacMc (br the target and a 5' tall 
sequence Identical to the 3' sequence of a reporter probe, and 200 nm of the reporter probe. The 
sequence of the reporter proUe oonialned an RER5 in the 5' region flanked by fiuorsscein and 
Rhodamlne X (Rox) such that fluorescence of fiuorcsstsan was quanched when the RERS was Intact, 
rite sequences cf the signal primer and reporter pioi;e (shown in the 5' to 3' diraction) are shown 
bdow. The target binding sequence is si«wn In Italks, the 5' adapter sequence of the signal primer 
and the Identkial 3' sequence of the reporter probe are undertined and ihe KERS of the reporter probe 
Isbolded. 

Signal Primer (S£Q ID NO:i): 

Reporter Probe (SHQ ID N0:2): 

(fluorB5cein)TACCT€GA€r(rox)GCArA"AAAAfiArA6CT^ 

A second reaction ooritatned no target and the sanna signal primer as In the first reaction. A 
third roacbon was a contiol reaction whteh contained only 10^ copis of target and the reporter probe 
{i.a., no signal primw). RuoresMln fluorescenoe was detected in real-time during the amplification 
reactions. As shown in Fig. 2, donor fluoi^ance remalnsd low and constant in the absenca of target, 
indicatind qusndiing of fluorescence throughout the re^on due failure of the RERS of the reporter 
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probe to bs converieci to double-branded form and cleaved* In the absence of signal primer donor 
fluorescence aiso renialnad quenched througtiout the amplification reartlon. In the presence of tar^, 
signal primer and reporter probe, however, donor fluorescence was initteiry low but increased during 
Lhe tlri>e course of tha amplification reacdon as ttie RER5 of the reporter pFobe was converted to 
doubte-stranded fonm and deaved to reduce the extent of fluorescence quencitlng. These resuHs 
demonstrate that the stgnal primers and reporter probes of the invention can be used to detect a 
nucleic acid target sequence by monitoring changes in the extent of fluorescence quenching. 

In a similar experiment, 0 and 250 copies of cloned HIV target ONA were detected using a 
varieiy of signal primeni in combination with one of two reporter probes, each having the same 
sequence but l^bded wllh different donor/quencher dye pairs. The sequences of the signal primeis 
and reporter probes are shown in the 5' to 3' direction below. The target binding sequence is shown 
in iialics. the 5' adapter sequence of the signal primer and the iden^l S* sequence of the reporter 
probe are underlined and the RB^ of the reporter probe Is bolded. 

Signal Prirnerss: 

c/ uuif^-CT-A fyritfrATArt^TA/^y^ aticifi iAAAATTGnns (SEQ id no: UAi) 



C. liJJ^M^i ^^ iJ ^ A ^ nUUH IA AAA7T (S*:Q ID NO;5, UA3) 

aiihi^GArsrti^ .rrjittj^^ nun iaaaatps (seq id N0:6, ua3.1) 

ACgTTAfiCCArCATACGGATA n^ y t f lU U lA AAATTGW (SKJID NO: 7, UA4) 

ATCTTAryriuyATArt^TAr^^ ncm iaaaattgt^tg (SEQ id nO:8, UA5) 
Arrm'Aa:!nu xATAa3fiATA mxy mun iaaaatt (SEQ id no:9, UA6) 

ACglTAfiCCAGCATAmSATA /X£.L ii iiU U lAAAATTS (S53Q ID NO:ia UAG.!) 



Reporter Probes (SEQ K> N0:1S) 

(fluonesceln)TGiXMAgT(tDx)GftAfC^^ 

The signal primers differed in iength and T« of the target binding sequence and of the 
reporter binding sequence. Fluorescein fluorescence was monitored during amplificattOiu To 
compare the reporter orob^signal primer combinations, results were expressed as the arest under the 
fluorescence cuive or 'MOTA", Tne more area under the curve, the more fluorescence generated by 
a particular reporter probe/signal primer combinaiion and the more effioent the destection of amplified 
products- **olh reporter probes woriced well In combination with all signal primers for detection of the 




iCOC L} INLiU fA AAATTXjrSGATG (SEQ ID N0:4, UA;^) 




AfirpftfY-A rhrr^^ t^t^ n m if taut iA £AATnSTSGATS [SEQ ID N0:12, UAB) 
AGOM^TACGGAT AOr L/ UIUU iA AAATT (SEQ ID riO:l3, IIA9) 
AGrgAgyATA(:^TA i!rQ L J ; ; iUUiA AAATTG (SEQ ID NO:14, liA9.1) 
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MIV target, although perfbrmance was aenerdlly not as good ^is for reporter probes containing hairpin 
Importer moietks. ^lowever, Nnaar reporter probes such as these are shorter than reporter probes 
containing seconctery structures and are therefore easier to synthesize with higher yield. Higher 
MO fA values were obtained using the fluor^celnKlatJcyt reporter proUe, suggesting that vhis dye pair 
may have a higher quenching efficiency. 

EXAM:*UE3 

SDA reactions wer^ prepared to contain thd difTerer^t signai printsis shown in Exanrtple 1, 
either 0 or !^,000 eopi^ of the cloned HIV target, and ^ reporter probe. Tlie sequence of the reporter 
probe was as fbliows: 

(dabcyl)TA€TGCCCgiieCACT(rQx)SA6Afia^^ (SEQ ID NO:16, TBD9) 

SEQ ID N0:16 contains a Bsofil RERS In the single-stranded loop of a hairpin structure at the 
5' end. The Si)A reactions contained ^ nm SUA ainpilflcation primers, 50 nM bumper printers, and 
200 nM oach signal primers and reporter probes. Rliodamine fluorescence was monitored during 
amplification, for each signal primer/reporter probe combination rhodaiTiine fluonssoence increased 
in the presence of target during the ainp»ific2*ion reactkxi. In ths absence of targel ilxxSamine 
fluorescence remained low throughout the reactkm. The results of one 3f the reactions arc showii in 
Hg. 3A, fbr signal primer 5BQ ID N0:3, with the multiMls curv^ repre^nting replicate samples* 
Results indicated that the length and Tm of the adaptser sequence did not signiflcantiy affect ^ssay 
performance. However, the T^, of the target binding sequence of the signal priiner influonced signal 
generation, with signal primets comprising lonqer target binding sequences perfomning better than 
those with shorter targtf binding sequences. 

Hie e)cperiment was repeated using three different reporter probes. Including SEQ ID N0:16. 
rhe additional reporter probes were as follows: 

(nuor^3SCCin)TAGTG€rOGAGCACr(dabcyr}AC^^ (SB} ID N0:17, 

TBDIO) 

(fluoroscein)TAGTGOOQGA6CACT(dabcyl)^ifiC^^ (S^ ID NO:18« tBDll) 

In this experiment Uie concentralion of Ihe upsitnesm amplification primer was rsduced to 100 
nM. AmpilTicatlon was perfbrmed In ttie presence of either 0 or 2^ cx»pl^^ Reactions 
containing target showed a ra^id licneasc in fluorescein fluorescence after as little as 5 min. of 
incubation. In conb-ast, reactioiis without target exhibited low fluorescein fluon^nce throughoui 
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the reaction penod. KesuHs for a reaction containing SEQ ID NO:e abd SEQ ID N0:17 are shown in 
Fig, 3B, with the multiple curves raprsentlng rapllcals samples. The reporter pmb^nal primer 
combinations SEQ ID NO:16/SK5 ID N0:4 and SEQ ID N0:17/SEQ ID NO:8 produced similar MOTA 
values (62,147 and 66,051 respectively), whereas the S3Q ID NO:18/5EQ ID N0:12 combinstlon was 
less efficient (MOTA =r 49,8/9) suggesting 1^ efficient hyixidization and conveision due to the 
shorter probe and primer tength. 

'-•XmMPLE 3 

In this experiment a reporter probe comprisinQ a hairpin and a nickabte rattier than cleavable 
BsoBI RERS was tested In SWL Tiw reporter probe had the fWlowIng sequence (SEQ ID NO:19, 
mDl3.1): 

This reporter probe W3s used wllh SGQ ID NO:4 as the signal primer in the amplification 
reaction. A mean MOTA value of ^,000 was obtained In the presence of 2S0 copies of HIV target 
DNA, CDnvared with a score of less ttian 150 from negative controls. The lower MCXTA score 
observed as compared to reporter probe SEQ ID NO: 16, which has tho same 3' tail sequence may be 
due to inefficient priming of the polymerase off the short oligonudeotid^! that is i&t aftsr nicking of 
the BsoBI site. Pertonrianoe of the reaction n«y be enhanced by Increasing the length of the hairpin 
to stabilize this oliqonucteoiide and provide a larger region for binding of the polymerase. 

EXAMPLE 4 

In tTiis experiment SDA was perlbmned using a reporter probe containing a G<iuartei 
structure artd an RURS as the renortar moiety. This reporter probe had the following sequeice (SEQ 
ID NO:20, TBDi4): 

ClluOfesceln)GGrrGGCTO6AGGTTGCT(dab(yl)fiAAAGA^^ 

An increase in fluoresoetn fluorescence was observed during tJie course of amplification of 
250 copies of HIV target ONA. No such increase in fluorescence was observed in the absence of 
target 
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<XIQ> Madeau, Janes G. 
HmlXyWf Tobin J. 

<120> Probes and Methods for Datection of NUcIaic Acids 

<I3Q> universal Reporter 

10 <140> 
<141> 

<160> 20 

15 <I70> P^tentln Ver. 2.1 

<210> 1 
<211> 45 
<217> DNA 
20 <21'5> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence iSynthotic 
sequence for experimental model 

25 

<400> 1 

ceaaaatgac agcttctgat ggaatgactc actgagttgg aacgt 



30 <210> 2 
<2ll> 37 
<212> DMA 

<213> Artificial Sequence 
35 <220> 

<223> Daecriptioii of Artificial Sequsnco : Synthetic 
aoquence for experimental modol 

<400> 2 

40 tacctcgagt gcagccaaaa gacagcttct gatggaa 3' 



<210> 3 

<211> 48 

45 <212> DNA 

<213> Hunan imaninodef iciancy virus 

<400> 3 

gaaagacgLt agccacoata cggatacccc ttttctttta aaattgtg 

50 

<210> 4 
<211> 52 
<212> DNA 

55 <213> Human inmiunodeficiency viru^ 



g&aagacgtt agceaocata cggatacccc ttttetttta aaattgtgga tg 



60 
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<2ia> 5 
<2n> 4b 

<2ia> rjWA 

<213> Hwan inufluncdeficlsiicy virus 
<400> 5 

gaa^gaegtl: agccaecata cggatAcccc t'ct-tciittta aaatt 4j 



10 <210> 6 
<211> 4$ 
<2l'^> DHA 

<213> Himan immanodeficiency virus 
15 <400> 6 

gaaagacgtt agccBt:cata cgga1;acccc tttt-ctt-tta aaatt^g 



<210> 7 
>,0 <211> 43 
<212> DNA 

<213> Human immunodoriclMcy virus 
<400> 7 

25 «cgttagcca ccatacggat accccttttc ttttaaaatt gtg 



<210> 8 
<2il> 47 
30 <212> DKA 

<213> Huaan liraminode fieiency virus 

<400> 8 

acgt^agcca ccatacggat aceecttttc ttttaaaatt gtgg^itg 

35 

<210> 9 
<211> 40 
<212> DKA 

40 <;2X3> Human iinrounodeflcioncy virus 
<400> 9 

acgtt&gcca ccatacggat accccttttc ttttaaaatt 

45 

<210> 10 
<211> 41 
<212> DNA 

<213> bumh ixnmunocieficiancy viru^i 

50 

<400> 10 

afsgttagcca ccatacggat accccttttc ttttaaaatt g 



55 <ilO> 11 
<211> 38 
<212> DNA 

<213> Hunati inmunodaficiaiicy virus 



60 



<400> 41 
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agccaccAta cggatdtcccc ttttctttta aaattgt^ 38 

<210> 12 
5 <211> 42 
<212> DNA 

<213> Human InEmanodaf iclancy virua 
<400> 12 

10 agccaccata cggabaccce tiittctttta aaattgtgga tg 42 

<210> 13 
<211> 35 
15 <212> DHA 

<213> Human iiinnunod9£ic;i«ncy viraa 



25 



-30 



35 



<400> 13 

agccaccata cggataccco -t&t-tc-t^t^tia aaaft 35 

<2X0> 14 
<2X1> 36 
<212> DHA 

<213> Hnman iimnuziode field ncy virus 
<400> 14 

agccaccata cggatacccc ttttctttta aaattg 36 

<210> 15 
<211> 34 
<212> DUA 

<213> Human inntUTtod^f ieioncy virua 
<400> 15 

tgcccgagtg aa^gacgtta gccaccaibac ggat 34 



40 <210> 16 
<211> 40 
<2I2> DNA 

<213> Buman inraninodefleslanc/ virus 
45 <400> 16 

tag^gcccg^ gc-tetgAaag acgttagcca ccatacggat 40 

<210> 17 
50 <211> 35 
<212> DNA 

<213> Hunan immunodaficriancy virus 
<400> 17 

55 tagtgeccga gcsctacgtt agccaccata cggat ■'^ 



<210> 18 
<2H> 30 
60 <212> DNA 
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<213> Buman iiaimnodftf icimcy virus 
<400> 18 

tagtgoccga gcactageoa ccat^acggaL 



<2I0> 19 
<211> 40 
<2I2> DHA 

10 <2X3> Hiuoazi innunodaf iciancy virus 
<400> 19 

bagtgctcgg gcactgaaag acgttagcca ccatacggcil: 

15 

<210> 20 
<211> 43 
<212> DNA 

<213> Human inmunodof Ici^ncy virus 
<400> 20 

ggttggctcg aggttggtg^ aagacgttag ceaccataeg gat 



25 
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ABSTRACT 



The invantlon employs an uniabelcd signal primer comprising a 5' adaptssr sequence for 
deiactiori of nucleic acid target sequences. The detection systairt further com;irlses a reporter probe, 
Ihe 3' end of which hybrkJizes to the complement of the 5' ^apter sequence of the signal primer to 
produce 5' overhang. Polymera^ is used to fill in ti«e overhang and synthesize the axnplement of 
the S' overhang of the reiJorter probe. Synthesis of ttie reporter probe comptement Is Ateterf, 
sther direi^ or indirect, as an Indication of the presence of the targ^. 



02) i2r ^ ^j^ fp ^ # (A) 



#il2002~45192 
(P2002 -45192A) 
m^^MB ¥*3tl4^2ai2B(2002.2.12) 



(BDlnta^ 
C 1 2 N 15/09 
C 1 2 Q 1/68 
GO IN 33/53 
33/566 
37/00 



ZNA 



10 2 



A 4 B 0 2 4 
M 4BU 6 3 



F I 

C12Q 1/68 
COIN 33/53 
33/566 

37/00 1 0 2 

C12N 15/00 ZNAA 

m^m<om2 OL if^mmmm 47 k) 





4fW2001 - 173341(Pa)01 - 173341) 


(71)lHaA 


595117091 












sF*K134p6^ 8 9(2001.6.8) 












BECTON, DICKINSON A 


<31)«5fe«3fe|j6S# 


0 9/5 9 0 0 6 1 




ND COMPANY 




5Fmi2ip 6^80 (2000. 6. 8) 








*B (US) 




07417-1^0 79>i"J>-W5'X 








'^i?h>- H^^':/ 1 






(74)f^aA 


1000996^ 








#fll± Ullj iSS— (^245) 











(54) Bgw©**] ««*iffttH-9"«fe»&o::''D-!/*J:af*jS 
(57) i^mi 



(2) M2 002-45 192 (P2002-4 5 192A) 



comm. mt?2:m)^yi<-if'~^^'^^m^ixhm^i 

m<^mmt i5iB#i:-^jt$tt-s.if*Jiifcis«s«o*^. 
[ m^m 5 ] mm^mzis v ^-c , 

b) SS6«^fJ±-r'S^^-^;l^T^-fv-Sr#«t-Cffi 

d) mTyy°^-mm<^mmmmiz u^k- ^ -gg^^sr-i- 
[ msm 6 1 mriBT ^ ~mn<^m$mmmi>zmi 

b) IS-' N-f 7" U -if- >^ 3 y $ tL;^c»WSa?iJO»fttc 
ZhizX-yX. 2*iil-;if-^-aJ^^'f^^'SX-f>y 



%^i^i^^-'S'~^m'^^^ixhm^wi.ztmn-)i 
b) b'mi^^-^-m'Tft. Tyr9-m3\tm'»mz 

•yh, 

[ii*3a 1 0 3 ig-cov-^-^^ur^-f v-<or^r^ 
z.<r)i^y^!Vy''y4'7-i:^^i<z^t^m^W\izUm<r> 

r 7 ^- * s 4. tc-^tfif 5RJS9tciaK<JD^ u a'j? 1^ 

^^H^iO-fe >y V« 

[lf*« 1 2 1 BfriEl/^K-^'-IP^^^ilS^t^ii* 

ii9{ciaa60:t u ^ p-^f - Ym<r>-^ -y N « 
[000 1 3 [?|BJi^^] ^^M^WK^iJ^ 

[0002] mm<^mw\ wm^tifz^ u ^'^ ^ 

ixtz5i <P '^i^^YWm^m}i\^xmis:fhfi>ib<n^Wt 

(rimix^m^^z~thfz^(r>mmmM.<r)'^^^. fm^m*^ 

n-7V \-< 7" U 4f- 3 y $: :^ai-r 7t4!^t:i , 
5^-KiOii:«^ffi-C{i=S:<S3i5x;t-7^^'-?^«) (FET) 

}vtmfj:^. z-oco-^m (dye) mmiz^^^'&miizh^ 
^iz, ri—mmit {mm\xh^xi>. '^mix 
^j:<xhx\>^) m^mtco!Six'±-rh, ;itik(D^ 

^- i: mm\b(r)mmi>z:ki^ < flScflf t , JitJ. ^>iOM«Sr 
^SlJ-rS^5*i{iForster(1948. Ann. Phys. 2 . 55-75) 
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[0003] m%i:^t,hfzisb\,zm%Lfz2r>(D^m(^ 

\mm'ii'}t&.<m.ith Lxm'^-th z t t/^x"^ 

^)-dy^9V:^^^):.i\M.V-X. Y'^-mtifWi'^l^ 
■tS-TMit-r-l. ) J; V/ifc{4J:^-;^^"-^*J*^iffiJP 

c^:^r^{4. Nonisotopic DNA Probe Techniques (1992. A 
caderaic Press. Inc., pgs. 311-352) tC^^S^lTVi 

tc/N-f -f^y-fA^-i^BV^Kh^h^-a^-^x. —It 

W-r-i>^Tt''ySr?^Jig~f--l) S effiMW (self-complement 

-i^aMi^Th-y&ifiWt. 2o<50feSPacOSEilSrm 
ramer(19%. Nature Biotech. 14, 303-308) i3 J; t>'B. B 



agwell. et al.(1994. Nucl. Acids Res. 22, 2424-242 
5; *ffl!|tlt^5,607,834-^)^#,^, W^mm-^^-f 

l^^hn-r-/'^-iW&.htm.%fCZ\^h. L. G. tee. 
et al. (1993. Nuc. Acids Res. 21. 3761-3766)i4. ~ 

mpj:mAxw^^f^h u r}V9 2^x(r:>w&-y5mkm 

•<r<?55' -3' x=3f- y 5t ^» p r- ^W&Oi^'T ^^^y-rxn 

-v'^m^L Lx . :xi^-)v^-^mmmm- h2r></ym 

[0004] ig(g7°7 7 'J y-i -Ir— V 3 y 

-rt,tf0^:-r-l.*lil#fp*5, 547,861^) « i^^^'-^/U-T^ 

\Wimmk-^m-^j:mAX'i^y-i-)VT'7-^ -^-(nw^^ 
tmmLx. wmmim^^-th<^thxm^^hztifi 

it»5 , 550 , 025^ ( mim&mi5 X x/m mmnLcomx ) 

fej:Uf*H!N^II5,593,867# (^^tfHi-rltm) tClBtt 

-{ yy^i^m^^pEmmimmtx . msmmi: 

i!ktii-ti>tzlibl,Zi^yi-fl'y°y-^-7-tmm^tlX^^t 
( 691 , 145^*3 XV^mmmfm5 . 928 , 869^ 
*#BS) o K^-/m3efeST-«liLf^gP^^Wl*iS. 

tfe^ixrv^S. ^i.{±\ *ll!»fiFm846,726^{4, H 
^-/M^fe*M*n*^*JPIxy ^ PT— iflSiiSC 

m::l^•r■l>v'^'":^^^s^iB*L--rv■^•l.. mm^^-ti> 

[0005] *|ffl#it^5,866,336-^{4, PCRtC±3Vi>Tii 

<7)T5 ^ v-c J: -5 1 mmzmn^ti^imMmn<7)m 
mmz.'\-iyvy-i-^z~>'Byt^<. ziDi^^'fj^x 

]y:i^-^-y"o-yimmm<ommi>zm^t^j:^^ 

\,-^Xi^yi')l'i:m^-ttcr>T. l^Tti-y-rxJ-yitiii- 
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;?'-^-;Uf^)^JEE{iMWt7)gl5^^E?lJ (subsequence) S-^ffi 

[0006] mimii^miii^i>mco^ytm^ijmit. 

^. S. S. Ghosh, et al. (1994. Nucl. Acids Res. 2 
2, 3155-3159) i4, M3^ftmx^.;Wdf_^S,^flgffl tT 

[0007] [^m<^m^} 

^BJcOix^-^^l.r *H1ffF^5. 547,861-i- 
( a [ffli- C J; 0 S: i> CO t 

-I. ) ^zim^fix V ^ s i^y^)vr=7 ^^-t iimtrnM 

y-i -fe'-^^ 3 >- LT5' iiicS^ai t3t*S ( overhung ) ^ 

ymm^ti:^. 2-:i^miz^ti^^^~^'~^^^n^ 

c7)m^x'i,. mm^fitzmittfzmm<^nmmzj: k> 
^mmcom&ti^mM-f^ . h i—<Dm.^i>zm»th mu 

[00 08] v-i^"-^;pr5-f v-(05'ii!iffim. mm 

<7) >- ^ -7- life V 13]— T'*) -I. 

Xd\,zmiK-t^z.t-h^xth i^^h-h. ^w^m^j 



[00091 3|5BBW#iCfcV^t«ffl-r'g.fflS(4JaT<:0i: 
[00 10] ii<iT^-^v-i:{±. 7°7^-7-<**t:cJ: 

■l)SB*(ie?'J<73iilBc07ti»^<557'5-^'V— SDAf 

{4, tilir^^v- (SW^^BB^J) <^3'iBS5|«{4MW 

mn<7)3'm^^zj^-( r^j -k-v- 3 y-r ^ . titer 
^ ^ v-{4 . 5' m^Wi&iznm:^ y k 5 ^ 1^ r — trvo 

iSilgPffiSr-^tfo *HI«i1=lg5,455,166-t. 3l^ll#fFlR 
5.270, 184^*3 J: 684 315#tCiattSixT 

V^SidtC. ^^Umf^^'&M (herai modified) ( 
-y^^j/j )^fth^\iZ\%^ DNA2*igtf01 

X b ^ y F ^t]3Brf ^»JRB:i^v Kit vr-'6<r>fi)h<r> 

%,<ryX'hh. mW,Km^Mmthfz.^\zm'^<rym±f^: 
\mMi'}tm:X\%t£\-^<^x ^ pcRcoti1ir5-f 

eD*g-^l^?lJ/i(t-C•^)-^-C^>J;V\ 3SRt3j;lXNASBA 
<7)Jii|B7°7 ^-{4. 5' ffl!l*Si&(f ifitRNArf^ U ^ ^ — 

[00 11] W^m&\t. ry-( -^-tfzliy'yA 
£7)— Sf t3 J; t/7°5 v-^-&gpfi<73T}^c;oga^jOfflffllS 

V 3 y J; t/MS^fi^ffl t/i;K 'J ^— fe'fc J: 4 r ^ 
[0012] ga945t{±^Wia5iJi:V'>5ffl^{4. Mm^ 

i5Xx/Mmtf.^iimmzx -ox^m^ti^^'J 

[0013] iimmizX.hi^'f^)Vy"yA'7'-\t. Wm 

<rmwmmz}\A rur-f-tf-^-a yt-sB'MSfi'usg 

3'i!j5l?3i§t^W -fe:-S>3 yTtX o ^zMm^ti 

\±. vxf^ztmt^iio^z. ^(Tyimmmwvr^—^ 
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[0014] *||BJt;: j; |>^:K-:J'-ra-7'{i:. Mt 

[0015] *^HH<7):S-Sti=fc ffiffllito 

^*r-i$^-gp^^(4. OT!NpriFll5,928.869-f-tCiatt 
ll1tnFm691.145-#t'fe»$nTV^SG-:*;W-r -/ b (G- 



5'ii*S!§<01*g[ffim'^oti>J;i^, 

ifi^^h%^\z\i. i*MRERS{4. mmm&'&.y'yA 
coimm^izj^m-i>. ^mmco^mt^mmtxmivt 

atCfcV^T. *n«fitm5.846,726-^fciV"*ll4fftll 
5,919,630-f-iC«fc*SixTV.|>J; ^SUte^W^r 

^ ^ t I. o ^OilM«J«-r-{i. RERS*S2*Mt§ 

t/M3^9PJ3&^'^-^-r-l.«tC-fcmS^An.S (nick) . d^'J 
teWmS (nick) *>^>#:1L. l^^-^'-ro 

~-~f*^t,. ^mco-ijiz^'kLfziMMm>i-i:mm^ 

[0016] smzm.m^fih^%m^i3'&<D~mMM 
m.^mik'i^z^mxm^-th „ Km<r>m^<r>x'f^vm. 
^wmm5, 5M ,m^\,ztm^tix^-^hi^y-^)\^y^ 

mwm:5 • M*S (A) & Wt- 1. i/i?-^;wr 9 ^ V- >&iiM 
igy^-f v-(Si )coT»PiiO^Wt::^^-^ y y ^J'-^ -<^"-i^ 3 
y-tt (Xx-y-ri) , HlAtc^-f-J: 3 fc. i^^-j-fuy 

f4(4. ^%m<7)1im\,zi<^tj:^^^-x.^-ttg:<. ^ 

^mz {mMmf<zWL^c^i^^^Y) M^-p-ciiw * 
AtxiifliT^-f v-co/N-f yy -tf-s^ a yasfirfcM 

i^yi-)VTy 4-7-\iwmw.n±.x'wm^zw^^ti. m 
(S2){4^/^'•-^;^7•^>^ '?-WMm.miz^^A y y y-^ -t- 

^eSC^SiXfc(heminiodified)RERS&^i.22p:^-<*:« 
^y^^" (XT->yr4lCi3V^-C^EnT*-r) fcJ;t/--y^ 
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54. mm^j^^Lxm^^^tti'^^i'Z^^im-^ti^. 

[0017] 7|til#ftll5,547,861^tCf5:^RSiX-|.^^ai 
it-g>l*M^y3-37^l.^f-F^«^!±J-ri.. Z.cr>^^}-d 

ix^^yn) . Viii—?~zrx3~ym?^^mX'^j:\^ 

^-^tU. ( i^^'-i-iVT'y A -^-cTiffllf #:^^ti- ) 1* 

t3ffl«w^ie5ij*^'^fi!csn. ^fi^2^m^z-ti>. hia 

TM^ § it/i^T f y - ^ -gp^Sr fiM Lit *5|HB 

i.{4\ ^Ti^ymmc^mM'^^mm^ii. -x^j^o^t- 

J^ifiW^^liZfM y U Hf — 3 V t v-i j; 3 (cf -1. tfO 

\,z-^%bt£'Ooh.^mm^zii\^X^^^f\,h. r2 

1^^^^z-th(r,\>z^%tj:2i^^X'%h:L t tt 

(r>m%'i:m^^'^tfz\mi^-i-tcohz-\-mzmWi^ii^^ 
mm^<7mnzmm-m\<rmt/-^=7^-^ imfm 

hifiXth. tfz. mmz7r:-rXol,z^ ^^<DVr^-^ 

rj t,zi^msE^i-^tszbti^x^^. zcommmmx 

mm^mttzii^ ^ ^ y^r^miiz^ *) . ~mi,zma<^m. 
[0018] miMzm^-t^ xoiz. u^ii^-^-Tu- 



y ) itrrT^-mncomnmi^zj^-^ y v -^-i^ g 
xt.fzM—WiZf\A y u ^'4 Hf— 3 y-tt X o t,zm^ 

•thZtifiX^h. :icr)^Xit. VA-fyU^W-fe'-i/ 

7'"U -fA -tr'-v- 3 yf31^X\ 

mtfziiU'ifmzm^ wt, zcommmmc^m o rztzt 

(Ct>V^T. V-^—'^—yo—y'li. Tyagi and Kramer. 
±Mzii->X%^^n.^-^^WM (molecular beacon) 
•C*)-5Ti>i<. WkW^f^y (beacon hairpin) oyjV 

-ri,±r^y-^~%mcr)±xt.fz\±--u^^ts. r-^y 
^~m<nimmm^mm.^^z-^^'^i\.h <^x\ ^ti 

(molecular beacon) tcjfr^ LT , -eiOlSjtfr 

m^ML. m.%^mM^^t. m(^mmm^zi5\-^x . 
fm^><z\m^ixh t ^ . wmmaxxf^'ofzfzt 
ivtz \yTr^—^-m^<^-^xt.tz\t-mti<T-yr^ -w.n 
{^ffl1«w^iE?"J^:>'^'f r y -<f-i^ 3 y-r S J: 3 1 , 

[0019] ^m\<^mmmm.xu. m<r)v^-^-m^ 

SI., ^Jxtf. G-;^;W^'y h(G-quartets)^rif<?)ffiiOt)f 

KifzfzttifzimmMii. mmn^i:m:i'^^-^^<^tm 
m(7)mmm^^(^m^xmm-^fi. mwt^tij<x^ 

^. ^fzii. ^m^-^fifzmAmnt: . mnm^isc^x 

iiu:i^-i'-m-;d-tLxm.m^ti^^izii. h-:?— 

RERS*i-2*Mlc$ix. SWfl5c^'l4c^»5^"CWir§ixfc t 
(G-quartets) CORSJS^ i: cOij^C^iXytiE^fJ i: ffl^^^ 

mm'^mxu^x < , - ■/ ^ y i^'^t^t-S) ^ -r t j; v k 

Rs ' scoj^miimmRmcr>'£^mM-ii^x^ h tz^ . z.mi. 
smzmM-t^ fzib<D^i<ztTMtcmimmxh i^-^ 
—S'~ru~ynxcr>- >y ^ yy~^m^j:M^<DffWiiM 
\k<r)Kmx^-Mzma<nmusB^nx.h (iiiBtc^ 

-T) , laiBii. iaiA<7)XT-'y77tzM^-t-g.2*«^'-^iO 
RERS;f)«§tLl>i7)T1i:^r< , - -y^^^'^iX^^-^^ 

-t^^h-h. 2*Mii-Wm$^t (--•C142ocOfe 

«iO-:^rfift^mw-ri> ) . - -y^y^f mUcoT^iAcoi 
^/m^l^is^WM^iX^ (Xr--/y9. 2o<5D-fe^<?)d*><0 
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10) . im^nx. ^±^r2*«IiJ-^KfcV^T->y=3fy 
t;l':ilffircOU'^-:5'-ra-y**<50^:ii-ft<|RERSSr* L. 

7'Ur^-tf-i^3y§-tir-S. ^^^^:■*^fg^ffii6l> (fi 
lling-in) i;RERS3&^— >y=^y:?'""nrigfc^ "9 {Xf--/7°1 
5) . gm$iTJ^.:l*M^{iRlSfcSJKJD*>'9. 1?-^:? 

-I.. 

[00 20] —m^. iy^-r}V7"7A'^—<r>r^~r^~ 
{i. l^'f-f-iv-y-'y A-^—hmm^^z)\^ 71) 

mAmm^z.m:^j:^ Y<nmzi.'}xmM.^ 

mzi-oxcD^mi&^tit. 
[0021] KiStci5ft-i.5^:?'"'-^;V'r5-^-7-fcj:iy^v 

mmttij-^hx'ht. 

[0022] 2^mmmim(om~commmz/\^ 



X hwi5(^wmm(r)m^mico^\i!^^'^mt<z^h . 

[0023] MzMx.. '^ifhhM-^\,z\i. W^ffy 

mz^-^-^yoy-i-^—^-^yL. -kxco-^yi-fi-yy^ 
•^—iiWmyy-^ '7-cr)'rm.izj\-^ 7'iJ -tf— 3 >- 
^tih. :i<r)^oiz^ #s^i!^i-;P7-7-fv-{4±g|<7)f 

^Bi^7)i^^/-^/^7"7^ -7— {4tiiii7"7-< -7— t i oti^ 

«iiC<7)S^;/-J-;1^7°5-fV-Sr«ffl-rSifc{41 
-:)<7)U4t— i^'— T-a— 7"SrffifflLT. ^TORiE*%<7) 

[0024] wmcom^j:i>mmmn^nmi,zmiii'ttt- 
-mm. *Ftt<{4. m^^ixh^mmz-^\,^xwj: 

iE?'Hc:#^e<J^l-'*^-^'-7°o-7'S:li)?fMtg^:K-^- 

miixmf.m.^zm&-thh(^^£}i<^i-^cr,?. ^ 
mn^m^mm^h c^izmz^mxh h « ^i^-f^)vr 
y-{'7-<r>wmm^mi.. wm<n'^'M.<mm-^^zm 
mmxh I. i 0 \,zmw.-tt z. t ti-x'% h . mm^z)\A y 

>'J5^-^;^7°7-f v-/£"{t*«^N-< ror^-^-i^3yL. 
-ru-rijK t'(r>mimmm%mmmi>zx o**^ 

[0025 ] -mcM L. ^i!tcoM^ri.Sa^^SW(cT 
v-«3' ffliMe^fe-^lB^iJ^^-r -S i i: J; ^ T#t 

^m:mmz^hii.nT^j:<. w^<rmtL\^^m 
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[0026] SDAiiLJ'ht , :>fWPi<^>'y''^}Vy°'y^'^— 

^m<ny°^-{'7~\mmm^m mui. pcr. 3sr, tm 

ii:*^'HBA.;?)-T-^^„ mtli. PCRlCt5V^T, PCRiilir 
^-f-^-SrSmt. 5'-3'x^yj?^^T— ^fvS'ttS:^ 
m.-ti>:^h^y¥mMDm7t<V^y—^ mtlt. Prome 
gaSICOv'-^yvyi/^l'-HTaqi^rJiNew England B 
iolabsiScOexo-VentiL<{Sexo-Deep Vent) Srffiffl-f" 
^ .r i: tcJ:-?T*%0fl<?)^ra&PCRlc:fi6ffl-ri./i*6t3a 

i^V-iTV't"— ^— Tn— y?r^N-^ 7"y i^^'-f -fcf— > 
t . L-*-:5'-r o-7"iOmiiS ^IfcU'-K-:?' -§|5:^C0 
fflfllil Sr-^^-r ■& t:}h(r>iir^ V 5— tf J: T 

[0027] ^^m<7):fjmi3SK Tmtf^m^mzm 

:/'J ^r- 3 yg^I-l. v^-^^kr^-^ V 

-{4. 2)±.m>mmr'yA'^~<r>w^i,zx 
~it:^-th^—<r)mwrr^ A '7-<Df\A 
'7-wMmii±i^mz2^mi,zi-i, , i^^-^fi^ry a 

;/^'-^;wr^-^ v-#*«t:li?|SU^rRNA 

mmz)M 7' 'J y a . Vt^'-9 -7°n- 
-^#:R;^S:fm-r.|.. ?XV->t:\ RNase HtiicO'vx 



o2*«iORNAiH&^^»tT. rn^-:5'-lE?i|Sr-&*-t 

suzicomifir 5 -f V- 1 /N'T -tf- x a y-r i. 

ttz. ±U<Di.dl,z. ix*r-^-rn-y*SRNA« 
[0 0 28] U7ii-:^-y°U'-yi}iW^^mX^^^ 

S J: 0 fc. ffi?ij*-ir*-r-l. J: 0 t^lR^tL^tmW ^5: ^> 
;ft$ix-r. -7-#*3lfecORNAfflffi«IA^" 
#0) tc^'N-f ru^-f -tf— i^3>'-t.&<ri:*^V->T. ± 

[00 29] >'N'-y^'^^7^yK^'(£<-rS3t*^W4. * 

•7° t?- -ie?i] ^is'^^^ %^ic{4. a-^ oiSKiiii^jiEt- 

-cOTi^'Tr^-ifi^iM. SDA2r^-r-&->y=^>:?''"°rit 

mt^. c:<50T7^v-Sr*-r-I.SDA{4. ^4-"-^-7° 
n-7lcffifl|W^r3'{M5raia?iJt'^*^-i>*its§ix^-* 

C0tt^{i:±ie<?> J: a \,z~>^i-}i'im^'t^ , PCRtJ it/N 

ASBAcOfc^tCii. v-:?""-^-;1^7°^-^ -^-tCOV^Tifa tfc 

^^fLfzy"yA-?~Xhh. PCRt3j:t>'NASBA4i, Ti?' 

A'7~i.z-:>\\X}LULfzi.o\,z^^^fih. ^:ix^><03fl 
fflW=5ria?iJ{4, S^tt (PCR) iTtJiRNA^iOP^fl-ft; 

(NASBAORNase H) \,Zi:->X\^miZ^fl. l^ilfflHII 
Ix-^-rS^-rn-y^^^-^-r^. >-^^:^;^7°7-^v-i: 
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[0030] mn'm(r)%mmmx:\t. ifwmi^^'-^iv 

^^ffML. i^y^)\^y'yA'?'-iimmtLxmm<^5' 

m^^m L3t*s!g2:ffiffl tx nmizw^^ii a i. , tt^ 

ii'Ji^^\^coX\ >'^''i')i^y°y-i~7—iii¥^«IMX'^< 
RJSB^±Ill-l.iO||]!iSM«iOfiJ-fi{4, ^ajt3t5|5S^fll 

(rmmzmmm^^fi. ^i\.\,zi.-ixmsth-^-^j:< 

mm<n^'&k'^w^z-fh. *%Bjc7)igi:c^iff4tv^#s 

Bd?lJ^^^^■^ r^-f Hf- v- a y^tl, itSUcOT^-f 
**±3gtc/N^ :;^y ^^>f -If- 5^ a y L, -ettfcS^-T^ 

(51^, TysVyN— (bumper) j Ty ^-^—hnUfi. 

J: a icfi^Sii^ o Tm.coy"7 A -^-W^rmti-T 

-^-(f-i^ay^tL. #*§ix^. P-rff-^-rn-yji 
-;>^-7°^_j25rJ<7)fflM^-tyN-f 7'U y^ -tr-i/ a y 
^. ^ -SP:5^<r)^f -^^f K*:B^IH« t IB 

iiii?r^^it-r'S'/i*^^cx vyy vrnM^izm^-t^mmiK 
mx'h h <r)X\ m—co^^y^-<~y°y A -^-coft^JimW 



mmcD^i^-ti,cobLXmtii^tl^7t<^W:6^(^ 
[00311 IrSBcO^^ii, 

^m±n^<^mMi>zi ^xtkm^n^nt L^^mmmm 

t . ^^miz^m^xmcowmir^m^i^zm h ti-xh h . 

mm-Mc<mMfiw&^fth ( *iii#iiFie5. 593, se? 
-^) . nmtwm^mxhh. mm. vif^~9~-m 

(mnmfi^-fh%^\z\mm^ftmmm'jf^%-M 

9--rx:t-y\immW^ixX t J: < . P'-K-:^'-^ 

%(rmmm<r^^^z^ ->x^-fhm&\im^wm\z^ ^ 

h^h t)^x% t . ^fea¥e<j^2r«M-r ^h%^x% 
mMzwmnvit^-y-vxi-y-^^^'th:^:. 

x-mmm^-it^^t fzitit^Eiisi>simm tx . 

LfcP-*^— i'-Ta— yco^N7°7=- y^n^^ffi-^s t 
izx 0 , \y^-iS'~m^comw^<r^f^<r)^i>z. j^^t- 

yX'WMLrzl^^-^-y°'0—y'^:mtii^^ ^ i:*>T$ 

li•5r^yMii^^^r^y^al^t. asfjJi^^«^ 
ifA^mm Lxmm Lx t) j;*-^, 
[00321 uA?-i$^-m-<mnm<r>^i:7fi-twM 

a. RjE<7)^*R§ix7txyK3K^ybtLT^Jii-r«.<i 

u d'jf i^7j-f-H{±^N-f yu VA -b'-i^ 3 y*3 itxr^ 

^■t^m^cr>mmmz-:>\^x(7)^^^MJ^tt:li 

^'^mmirmm^^fziibizmm-t^ ^ t a^'t-^ s . a 
^ ^mi.m) t^Km^i^z^-itt^Ms. inm 
mmco-u tLx. t fzimmmmitiiimzii k ^x ) 
ts. m^<r>mi^iy^i'i^^-ti:i<ox'h^, mMttx. 

^<r>»ii. AS6<Ftc{4. Unites ^IS»l»<^)SWo$^ 



(10) B2 002-45192 (P2002-4 5192A) 



[0033] '^^m±mm<r>0'm<^ v-i—m^mt 

ITO/t^ h ^;Pn- r 5 y y i^r h (TRIT 
C). FITC/Texas RedT" (Molecular Probes), FITC/N-t 

Fn^v-Xi? v->'-f Si^VH-h-U-^y^l— h(PYB), F 
ITC/ijj-i^V-Y V^:ti^T^— h (EITC) , N-fch'n# 
i^X^ i^y^ 5 i^';H-ep>'X;Pit::^— h (PYS)/FITC, 
FITCyn— tT' 5 yX, FITC/f h '7^^)VU—^' 5 >-(TAMR 

^;i'rv)^m#K (DABCYL) \mm-thm.%m. 

{f7;P^l-fe-^>'4fc{i5-(2'-r5yx^;W)r5y-^ 
7:5' U-y (EDANS) i)^h<^mit^n^\:Zm^-thim 

htm<r>\^ •r-/mmm\t±.mz 

mzm(>t^x'h "0 . *%BBt; ^wfflT-fc I. i t 

rrAAAATCArAGr TTrTOATCGAATgM(rrar7iS4g77ia^ 
(7;i/;r U-tr-f )T*r<ryy^Am-(r/«y;rAfyrflAAA«CA«-TTrTGA fGGAA 



[00341 J: i^^:h;l^r 5^ 

V-^-^*-rSXb5y K^tifS (Strand Displaces! 
ent Amplification) WMt. ^■^mmm^'>^'&-t h 
3ti6iC*Hl#fFll5 , 547, 861-f-tC^«W tCieKS:flT V ^ 

-b. mmiz^mm^^mm'^'^mmi3Xt/iy^-:^-r 

iSlOO nin<0>'^^^;W7'7^V— fc, 200 nmcoi^dt— ^ 

-rn-7'tS:#*L/::o mis-fymmx'h^m-^i.z. y 

~fffMm±y}Vi>rv-^^ yjsii^'n-^s yx(Rox)*J 

pgf-r-S5'iij^n^(cRERs^-^*t:^Co v-^j-'-^^ur?^ -7 

-t5j:W<-^-^'-ra-7"(0ffi^J (5'ii*^^>3'iiJ*-|^ 

( mn^m ) {± , otco t is o -c* s . 



[0035] mi:<oKJS(i»w&-#r*-ti-^\ m-crtRm 

brnti-yi-JV-T^-^-^-^^^Lfc. m^coK&t. 
106 3 f-<7)|gW*3 J:t/fl^;K-:5'-rn-y/i'{tSr-t'* 

-r-l. (-t^i:)-^, iy'f-t!Vy'y-i'7~^^^L^j:\^) n 
^MJhXh-otz, y)V:^V^^>cn^%it, ttSR/SS* 
Ur;t^^-fA-C1^aiStLJt. 1321^^^-^- J; at::, K-t-- 

T-\ P-J}^— :5'-7°a-7'(^RERS>?)^22|5:i|}^^fc^^§#t 

tSr^LTV-*?.. Sx-:/i-;U7''7^V— 3&«ffi£L^V'>*^ 
icfc. ^■:^-M3t«iilliRJ54'M3tS^^f^^*•C*>-^ 
/i. L^^L. >'^i'}Vy°y^'?~^iiUVTt'-S 
-rx:3~yim^-f^^^z\,t. atjw 

ffiV-***. lx*'-^'-rn— 7'<7)RERSAi23|s:MJ^^t:^ 



v-;^'^;t^7°7-^v-i3j;W--K-:7-Tn-7'{i, 

M7teSS«o^-fb*^:"^ u y^J'-'t ^ i b J: oTisffie^ 
[0036] nmcr)mm\izii^^x , tia^ysr*-^ 

(50 lx;K— ^ — 7°C7— 7(7)— h S ^ (50 ^"■^;U7° 7 -< 

a-ny ^■$ixf^HIV«6^DNA&:^aj Lfz, >-V-f-!Vy 
7 >f v-iJ it/P-^f- ^'-7-o-7'i7)lB?"JtijJilTfc5' fflS 

y'u~y CO iHi-c?)3 ' mmmrm ^ ^ tt , ^ -r 

n-7cORERS{i5!c^tLTS>^, S/-i/-^/l'r7>f -7- 
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SAAASAasTra firrArrATftrsG ATAfloa. iniuil lAAAATTSTG (K«»hS3, UAl) 
flAAAtSACfirnttW Jtf'rjmtrsEATA^xr^^^ CBW»*4. UA2) 

niL^ui^arriLrj^wrtiTUiTi&icr^rrtt itni iniA^Tr {K?!|»9i. UA3) 

ACfrTTARnCArrATACGKATA CaOL iniLin iAAAATTSW (fi?IJS^7. UA4) 

AC(7rr',rrrAcr\T^c:GC,ATA ccc cnrrL - unA AMTTJ^^ (E?iJ#^8s UA5) 

At^CTTAflrCAnCATACGGATA aJLt./ / j // 1 lAAAATT (SSW»^^ UA6) 

i^rarrM-jrcAtTATkrGCATAttu unLnnAAAATTB (gaWS^lO, UAS.1) 
tGrcAtrj^ACGBKTA crj a:iiiiLnnA AAAnBrB (B«»^li> UA7) 
AaY'Arr<TAf^RiWA rrif jLJi»L//l/A lA<77B7Wffil7g (B?iJ*^12. UA8) 
AfiCCflCCfflWS6firACCCCT777C777T»4M7T CK3»JS#13, UA9) 
afinrACCATAcfiGATA cnocj ;//!./ inAAAAms (S«#^M. UA9.1) 

3b -1.. 

(7A':r u-b^ pCTtviiaAOT(daivYi}RAAAfiAfTr?n-AfrrAncCTArssA^ 

(7;L':at-L'-t:'f v}Tr!f!fir«8Aisrfmv>f;AAACArCTTAorrArcATACGGAT 



[0037] ^-i^'^^Pr^-^ J;tifT„tc-:> 
«ittJS6*AW», M::^oi--:tf-:5'-rn-7'{±. Hivp 



abcyi) i^jK-^-ra-ySrffiffl-rs t . i OlaV^MOTA 

[0038] [ii)!*fij2] sDARjs^{4. mmmiiz^-tm 

^i-iyy-f-JVyy^^—t. OifctiS, 000:3 b-co^n 
-:::^>':J^§fi-tHIVSfi<ji;. l^iK-^'-rn-ri: 

[-fb5l 



iiiii>i^rrftrnw'T°'^*'^{-~?mf '«*"=^''*^"^*'^*^^ /aai^w is, rBi») 



[0039] ia^ij#^i6{i:, ^rbyit^oi^isiivk- 

7°«5'ffi!J^t^BsoBI RERS^-^^-tl. SDARJEti, 500 
nmcT^SDAtilliT^Wv— i;, 50 nmJ<yJ^~y^^ ■? 
— fc, 200 nMiO>'^^-^/P7°^>fV— fc. 200 nMCOl^;^— 



[0040] ffi?ij#^162:#tf, 30<7)M'&^V;K-^ 

[-fbe] 



{■y)\,t1'^< >^]TASnXC0QA6CACr(dabcyl}AG£Caa:£Ca£QGfiE(EJ>'J#918< TBDll) 



[0041] ro||,i|-ri4. ±i^!<7)Jii|iT7>f 
JK^lOO nMt^iSTtfc, Jififi. Otfc<±2503b-<7)g 
S^JDNA*^#^£-r■&^^:IISfet^, SW^-^^-T^RliB 

ffi^J#-^8tiJ;r/ie^J«-f-172:-i-W-rSRJiB<Oife^?:ia3 



?iJ#-§-4t5 J:yll?(J##17/lE?iJ#-^8t4RI«OM0rrAfi 
(-efim. 62.147iiJ;V66,051) Sr^tfc*^ K?'J# 
^18/E?lJ#^12<^ffl^^-^i?-ii:«^**^te< (M0TA=49,8 
79) . J:DMv->ra-y*3j:t/fr7^v— <50^*ic:J;l. 
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l^^K'-:$^-rn— 7'2rSDAtfcV^TISIKU/S:<> 1^*°-^^ 

{yjVtU^-^ >)TA6TCCrC6CCCACT(dabcyl)6AAaSACGXI^^ 

imm^ti. ^Ltit&mtx. ^tt*fa§^oxr?r-m5 [0044 1 [^M4] zcommTit. G-;*;Px^yf 

Oi |«lt3'M*Sffi?iJ^^r^'?)l^^K-^- (G-quartet) mmt^XX/l^t^-l^-m^t LTRERS5: 

{y)^^^^^ >)GGTTX5GCTCCACGTTCGT(dalyyt)SAAAfiACj^ 

[0045] 250a t°-c:OHIVSWDNAc7)JMg@i^45. :7 it « 

;l^:tl^Hr-f y^^t^lgJui-m^^ixf^o Me^A^'^ffi L=5r [0046] 

SEQUENCE LISTING 
<110> Nadeau, James G. 

Hellyer, Tobin J. 
<120> Probes and Methods for Detection of Nucleic Acids 
<130> Universal Reporter 
<140> 
<141> 
<160> 20 

<170> Patent In Ver. 2.1 



<210> 1 
<211> 45 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 
sequence for experimental model 

<400> 1 

ccaaaatgac agcttctgat ggaatgactc actgagttgg aacgt 45 
<210> 2 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

sequence for experimental model 
<400> 2 

tacctcgagt gcagccaaaa gacagcttct gatggaa 37 
<210> 3 
<211> 48 
<212> DNA 

<213> Human immunodeficiency virus 
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<400> 3 

gaaagacgtt agccaccata cggatacccc ttttctttta aaattgtg 48 

<210> 4 
<211> 52 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 4 

gaaagacgtt agccaccata cggatacccc ttttctttta aaattgtgga tg 52 
<210> 5 
<211> 45 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 5 

gaaagacgtt agccaccata cggatacccc ttttctttta aaatt 45 
<210> 6 
<211> 46 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 6 

gaaagacgtt agccaccata cggatacccc ttttctttta aaattg 46 
<210> 7 
<211> 43 
<212> DNA 

<213> Human immunodeficiency virus 

<400> 7 

acgttagcca ccatacggat accccttttc ttttaaaatt gtg 43 
<210> 8 
<211> 47 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 8 

acgttagcca ccatacggat accccttttc ttttaaaatt gtggatg 47 
<210> 9 
<211> 40 

<212> DNA 

<213> Human immunodeficiency virus 
<400> 9 

acgttagcca ccatacggat accccttttc ttttaaaatt 40 

<210> 10 
<211> 41 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 10 

acgttagcca ccatacggat accccttttc ttttaaaatt g 41 

<210> 11 
<211> 38 
<212> DNA 

<213> Human immunodeficiency virus 
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<400> 11 

agccaccata cggatacccc ttttctttta aaattgtg 38 
<210> 12 
<211> 42 
<212> DNA 

<213> HuHian immunodeficiency virus 
<400> 12 

agccaccata cggatacccc ttttctttta aaattgtgga tg 42 
<210> 13 
<211> 35 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 13 

agccaccata cggatacccc ttttctttta aaatt 35 
<210> 14 
<211> 36 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 14 

agccaccata cggatacccc ttttctttta aaattg 36 
<210> 15 

<211> 34 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 15 

tgcccgagtg aaagacgtta gccaccatac ggat 34 
<210> 16 
<211> 40 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 16 

tagtgcccga gcactgaaag acgttagcca ccatacggat 40 
<210> 17 
<211> 35 
<212> DNA 

<213> Human immunodeficiency virus 

<400> 17 

tagtgcccga gcactacgtt agccaccata cggat 35 
<210> 18 
<211> 30 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 18 
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